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Description 

[0001] The present invention relates generally to the 
field of pharmaceuticals, and particularly to the various 
pharmaceutical compositions which are used in the 
preparation and administration of taxol and its denva- 
tives. 

2. Description of the Prior Art 

[00021 Taxol (paclitaxel) is one of a class of drugs 
called taxanes. These types of drugs promote polymer- 
ization of tubulin and stabilize the structure of intracel- 
lular microtubules. This process has the effect of inhib- 
iting the normal dynamic reorganfcation of the microtu- 
bules that is necessary for interphase and mitotac func- 
tions. Taxol may also potentiate the cytotoxic effects of 

ra003]° n In December of 1992, the Food and Drug Ad- 
ministration (FDA) approved the natural form of taxol for 
treatment of metastatic ovarian cancer after failure of 
first-line or subsequent chemotherapy, and the use of 
taxol for the treatment of metastatic breast cancer re- 
ceived marketing approval in April of 1994. Although 
taxol has shown to have effects of inhibiting the progres- 
sion of cancer in some patients, it has proven to be 
somewhat difficult to prepare and administer. Usually 
applied to patients intravenously, taxol is diluted .n a 
suitable parenteral fluid since it is available only in a 
somewhat viscous solution. Its insolubility in water 
makes administration of the drug somewhat difficult. 
[0004] Therefore, a number of different compositions 
have been proposed to be used as solvents for prepar- 
ing taxol for injection. For Example, U.S. Patent No. 
5 478 860 discloses a manufacturing process mixing 
taxol with olive or sunflowerseed oil and polyethyleneg- 
lycol (PEG) into a microemulsion. In addition, European 
Patent No 639,577 discloses a process of manufactur- 
ing the derivatives of taxol having enhanced solubility in 
water by way of using phosphooxymethyl (POM) or 
methyltheomethyl (MTM). The PCT International Patent 
Publication, WO-9318757, discloses a process which 
solves the solubility problem and enhances the pharma- 
ceutical stability through the development of «P°some- 
encapsulated taxol as a drug delivery system (DDS). 
[0005] The document WO 94/12198 describes inject- 
able solutions of taxol having an improved stability un- 
dera pH value of less than 8.1 .The pH value isadjusted 
by the addition of citric acid. The composition addition- 
ally contains in preferred embodiments an emuls.f.er 

and ethanol. . 
[0006] The document WO 94/12171 is directed to in- 
ectable taxol compositions which additionally conta.n a 
surface-active agent and an additive selected from glu- 
cose, glycerol and ethanol. .... 
[0007] The document WO 93/00928 relates to inject- 
able solutions containing taxol or its derivatives in a sur- 
face-active agent and ethanol. 



[0008] Presently, the most common form of solventfor 
preparing a taxol injection solution is a mixture of dehy- 
drated ethanol and polyethoxylated castor oil. The sta- 
bility of injection solutions prepared in this manner is Hm- 
5 ited and the use of these solutions after prolonged stor- 
age may result in the neutralization of the taxol or in- 
duced side effects to the patient due to the dissociation 
of the taxol in solution. 

[0009] Therefore, there is a current need for a phar- 
10 maceutical composition which is effective in the prepa- 
ration of a taxol injection solution which maintains the 
stability of taxol in solution during prolonged storage. 
This is done in an effort to produce an injection solution 
which when administered to patients reduces the side 
is effects normally associated with a taxol injection solu- 
tion prepared using previous disclosed or conventional 

roMoT Accordingly, the principle object of the present 
invention is to provide a pharmaceutical composition 
20 which is used for the preparation of a taxol injection so- 
lution. . , . . 
[0011] Another object of the present invention is to 
provide a pharmaceutical composition which significant- 
ly reduces the side effects normally associated with the 
25 use of conventional taxol injection solutions. 

[0012] The present invention discloses a pharmaceu- 
tical composition which is used for the preparation of a 
taxol injection solution which is effective in clinical utili- 
zation as a cancer-inhibiting drug. The composition 
30 comprises taxol, dehydrated ethanol, polyethoxylated 
castor oil, calcium disodium edetate, and tromethamme. 
Because conventional compositions used as injection 
solutions are often primarily comprised of dehydrated 
ethanol and polyethoxylated castor oil, the components 
35 which distinguish the present invention from the pnor art 
are calcium disodium edetate and tromethamme. Calci- 
um disodium edetate is used as a detoxicant against 
poisoning from heavy metals, reduces the side effects 
caused by taxol, and prolongs the stability of the solu- 
40 tion. Tromethamine (TRIS) is used as an alkalizer to al- 
leviate breathing difficulties and is also used as a buff- 
ering agent for blood plasma. The invention also com- 
prises the use of such compositions for prepanng an 
cancer treatment medicament. 
45 [0013] These together with other objects of the inven- 
tion are explained clearly in the claims annexed to and 
forming a part of this disclosure. For a better under- 
standing of the invention, its operating advantages and 
the specific objects attained by its use, reference should 
so be made to the descriptive matter in which there are dis- 
closed preferred embodiments of the invention. 
[0014] The present invention is a pharmaceutical 
composition which is used for the preparation of a taxol 
injection solution which is effective in clinical utilization 
55 as a cancer-inhibiting drug. The addition of calcium dis- 
odium edetate and tromethamine to conventional injec- 
tions solutions enhances the stability of the solution, and 
reduces the side effects normally associated with ad- 
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ministration of taxol. The composition comprises taxol, 
dehydrated ethanol, polyethoxylated castor oil, trometh- 
amine, and calcium disodium edetate, preferably in 
specified ranges. The following are some examples of 
preparation methods of the enhanced injection solution. 

Example 1 

[0015] 30 mg of tromethamine is added to 10 ml of 
dehydrated ethanol under the application of heat; the 
resulting solution is agitated for approximately 5 min- 
utes, and then sonicated for approximately 5 minutes. 
The solution is brought to room temperature and 300 
mg of taxol is added to the solution; the resulting solution 
is then agitated for approximately 5 minutes and soni- 
cated for approximately 5 minutes. While being agitated, 
the resulting solution is gradually added to 25 ml of Cre- 
mophor R EL. A separate solution of 10 mg calcium dis- 
odium edetate dissolved in 50 ml of 100% unhydrous 
ethanol is prepared and agitated for 5 minutes. This so- 
lution containing calcium disodium edetate is added to 
the previous solution until a 50 ml volume is achieved. 
The resulting solution is agitated for 10 minutes before 
the final solution is obtained. 

Example 2 

[0016] 60 mg of tromethamine is added to 10 ml of 
dehydrated ethanol under the application of heat; the 
resulting solution is agitated for approximately 5 min- 
utes, and then sonicated for approximately 5 minutes. 
The solution is brought to room temperature and 300 
mg of taxol is added to the solution; the resulting solution 
is then agitated for approximately 5 minutes and soni- 
cated for approximately 5 minutes. While being agitated, 
the resulting solution is gradually added to 25 ml of Cre- 
mophor* EL. Hereinafter, this solution will be referred to 
as solution A. A separate solution, hereinafter referred 
to as solution B, comprised of 5 mg calcium disodium 
edetate dissolved in 100% unhydrous ethanol, is pre- 
pared and agitated for 5 minutes. Solution B has a vol- 
ume which would correspond to a total volume of 50 ml 
when solution B and solution A are mixed. The resulting 
mixture of solution A and B is agitated for 10 minutes 
before the final solution is obtained. 

Example 3 

[0017] 20 mg of tromethamine is added to 10 ml of 
dehydrated ethanol under the application of heat; the 
resulting solution is agitated for approximately 5 min- 
utes, and then sonicated for approximately 5 minutes. 
The solution is brought to room temperature and 300 
mg of taxol is added to the solution; the resulting solution 
is then agitated for approximately 5 minutes and soni- 
cated for approximately 5 minutes. While being agitated, 
the resulting solution is gradually added to 25 ml of Cre- 
mophorR EL. Hereinafter, this solution will be referred to 



as solution A. A separate solution, hereinafter referred 
to as solution B, comprised of 5 mg calcium disodium 
edetate dissolved in 100% unhydrous ethanol, is pre- 
pared and agitated for 5 minutes. Solution B has a vol- 

5 ume which would correspond to a total volume of 50 ml 
when solution B and solution A are mixed. The resulting 
mixture of solution A and B is agitated for 10 minutes 
before the final solution is obtained. 
[0018] The aforementioned examples teach specific 

10 amounts of each component which are used to produce 
different injection solutions. The present invention, how- 
ever, comprises the use of tromethamine and calcium 
disodium edetate in injection solutions which have been 
previously used. 

15 

Claims 

1. A pharmaceutical composition used for the prepa- 
20 ration of taxol as an injection solution comprising; 

a) taxol; 

b) dehydrated ethanol; 

c) polyethoxylated castor oil; 
25 d) tromethamine; and 

e) calcium disodium edetate. 

2. A pharmaceutical composition according to claim 1 , 
wherein the concentration of said tromethamine in 

30 the solution is between 0.4 and 1 .2 mg per ml of 
solution, and the concentration of said calcium dis- 
odium edetate in solution is between 0.1 and 0.2 
mg per ml of solution. 

35 3. A pharmaceutical composition according to claim 1 , 
wherein the concentration of said taxol in solution 
is 6 mg per ml of solution, the concentration of said 
tromethamine is 0.6 mg per ml of solution, the con- 
centration of said calcium disodium edetate in the 

40 solution is 0.1 mg per ml of solution, wherein said 
polyethoxylated castor oil comprises 50% of the to- 
tal volume of said solution. 

4. Use of the pharmaceutical composition according 
45 to any of the claims 1 to 3 for preparing a medica- 
ment for the treatment of cancer. 



Patentanspriiche 

50 

1. Pharmazeutische Zusammensetzung, die verwen- 
det wird fur die Hersteliung von Taxol als Injektions- 
losung, umfassend: 

55 (a) Taxol; 

(b) wasserfreies Ethanol; 

(c) polyethoxyliertes Rizinusol 

(d) Tromethamin; und 
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(e) Calciumdinatriumedetat. 



2 Pharmazeutische Zusammensetzung nach An- 
spruch 1, worin die Konzentration des Trometha- 
mins in der Losung zwischen 0,4 und 1 ,2 mg pro ml 
Losung ist, und die Konzentration des Calciumdi- 
natriumedetats in der Losung zwischen 0,1 und 0,2 
mg pro ml Losung ist. 

3 Pharmazeutische Zusammensetzung nach An- 
spruch 1 , worin die Konzentration des Taxols in der 
Losung 6 mg pro ml Losung ist, die Konzentration 
des Tromethamins 0,6 mg pro ml Losung ist, die 
Konzentration des Calciumdinatriumedetats in der 
Losung 0,1 mg pro ml Losung ist, worin das polye- 
thoxylierte Rizinusol 50 Prozent des Gesamtvolu- 
mens der Losung umfasst. 

4. Verwendung der pharmazeutischen Zusammen- 
setzung nach einem der Anspruche 1 bis 3 zur Her- 
stellung eines Medikaments zur Behandlung von 
Krebs. 
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Revendications 

1 Composition pharmaceutique utilises pour la pre- 
paration du taxol en tant que solution injectable, 
comprenant : 

a) du taxol ; 

b) de I'ethanoldeshydrate ; 

c) de I'huile de ricin polyethoxylee ; 

d) de la tromethamine ; 

e) de I'edetate calcique et dissodique. 

2 Composition pharmaceutique selon la revendica- 
tion 1, dans laquelle la concentration de ladite tro- 
methamine dans la solution est comprise entre 0,4 
et 1,2 mg par ml de solution et la concentration 
d'ed'etate calcique et dissodique dans la solution est 
comprise entre 0,1 et 0,2 mg par ml de solution. 

3 Composition pharmaceutique selon la revendica- 
tion 1 dans laquelle la concentration dudit taxol 
dans la solution est de 6 mg par ml de solution, la 
concentration de ladite tromethamine est de 0,6 mg 
par ml de solution, la concentration d'edetate calci- 
que et dissodique dans la solution est de 0,1 mg par 
ml de solution, dans laquelle ladite huile de ncin po- 
lyethoxylee comprend 50% du volume total de ladi- 
te solution. 

4 Utilisation de la composition pharmaceutique selon 
Tune des revendications 1 a 3 pour preparer un me- 
dicament pour le traitement du cancer. 
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